aftershocks by a mainshock. Specifically, we test if the fraction of aftershocks consistent with triggering by mainshock-induced static stress changes is larger than the fraction of random events (with appropriate probability distributions) which would appear consistent by chance. If it is statistically significantly greater, static stress change is a viable model for explaining aftershock triggering; otherwise, it is not.
A secondary goal is to determine whether the usefulness of the static stress change triggering model is dependent on the size of the stress change, distance from the fault plane, event magnitude, or elapsed time since the mainshock. This may establish some guidelines as to when and where static stress change triggering is an appropriate model for use in seismic hazard assessment. Valley. The earthquake occurred in a region of northsouth contractional deformation related to the uplift of the Transverse Ranges at a constraining bend in the San Andreas fault. The Northridge sequence is described by Hauksson et al. [1995] .
We determine locations and focal mechanisms for M _>2.0 recorded events in a box around each mainshock, including events not strictly considered aftershocks. Arrival time data from selected aftershocks recorded by the SCSN are used with the VELEST code [Kissling et al., 1994 ] to jointly determine hypocenters and a refined velocity model. Hypocenters for the remaining events are then determined using HYPOIN-VERSE [Klein, 1985] , and mechanisms found using the codes of Reasenberg and Oppenheimer [1985] . Only events with focal mechanism parameter uncertainties less than 30 ø are used.
Method
We model the Landers and Northridge mainshocks as dislocations in an elastic half-space and compute the resulting static stress changes. The Coulomb stress changes on aftershock nodal planes are determined, and the Coulomb index (the percent of events consistent with static stress change triggering) is found. The The effective coeiIicient of friction, /z f, accounts for the effect of fluid pressure on the failure plane. When // --/z (the coeiIicient of friction for dry rock), the pore pressure has no effect on the normal stress. At the other extreme, when #• --0, the rock is so saturated that the pore pressure cancels the effect of the normal stress on the plane. Laboratory experiments on rocks typically find values for/z of around 0.6 to 0.85 [e.g., Byeflee, 1978] 
Statistical Test
We perform a simple statistical test of the null hypothesis that the Coulomb index of the observed sequence is no greater than the Coulomb indices of the synthetic sequences. Since this is a one-tailed test, the null hypothesis can be rejected at the 95% confidence Repeated trials with the Landers dataset indicate that CL is stable to within +2%. Therefore, we consider CL•_ 97% firm basis to reject the null hypothesis, and 93% _<CL< 97% to be ambiguous. Table 1 . We find that the results are independent of aftershock magnitude and time after the mainshock. Varyin•/• also does not make a significant difference to our results, since the null hypothesis can be rejected for the Landers sequence and cannot be rejected for the Northridge sequence for most tested values of/• (Figures 8a and 8b) . (Figure 9 ). The premainshock events serve as a control group reflecting regional seismicity patterns independent of mainshock-induced static stress changes, although they may not be an ideal control because they may reflect processes leading up to the mainshock. The Coulomb index of pre-event seismicity is consistently 50+8, while that of the aftershocks is 65+8. There is no detectable decrease in Coulomb index in the 4.5 years following the mainshock, indicating that mainshockinduced static stress changes can be useful in explaining regional seismicity for at least that long.
Results

Both the Landers and
Discussion
We find that the aftershocks consistent and inconsistent with triggering by static stress changes are spatially mixed, with a majority of aftershock mechanisms in agreement with the first-order regional stress field. Because mainshock-induced static stress changes are very small, they are more likely to trigger earthquakes on planes •lre•dy close to f•ilure. These planes are presumably primarily loaded by tectonic stresses, and so it is not surprising that they fail oriented with the regional stress field.
The static stress change triggering model is useful in explaining the first month of the Landers aftershock sequence but not the first month of the Northridge sequence. This difference is not because the stress changes from the Landers mainshock are a stronger signal, since for the same range of stress changes, 0.01 to 0.5 MPa, the model works well for the Landers sequence and not for Northridge. However, the static stress changes due to the Landers mainshock may be a stronger signal relative to the local background stress and failure stress of faults. Hauksson [1994] on the other hand, implies that the Northridge earthquake was not a complete stress drop event, and hence that fault is relatively strong. Faults in thrust regimes are generally expected to support higher stresses because the overburden pressure is the minimum principal stress, whereas in strike-slip regimes one of the horizontal principal stresses is less than the overburden.
If the Landers area is relatively weak, and static stress triggering is observed there but not at Northridge, this implies that static stress changes may be too small to trigger a detectable number of events except in relatively weak areas. Presumably, this is because the small stress changes are a more significant fraction of the fail- In other studies, 70% to 75% of the first few months of Northridge aftershocks have been found to be con-interval found by Harris et aL [1995] There is no theoretical reason why a minimum stress change capable of triggering should exist, and it seems reasonable that an arbitrarily small static stress increase should be able to trigger an earthquake on a plane arbitrarily close to failure. A possible explanation for the existence of an apparent minimum triggering stress is that smaller static stresses trigger so few events that they are undetectable with the data sets used.
The effects of the static stress changes on regional seismicity appear to continue for at least 4.5 years after the Landers mainshock. This is longer than the 1.5 year The difference between the two sequences may be due to differences in tectonic regime and stress state, with weaker faults in the Landers region being more susceptible to triggering by small stress increases.
Our results suggest that the static stress change triggering model has some validity and can be useful in explaining apparently triggered seismicity within one fault length of a large mainshock. However, because its applicability varies between different sequences, its general application to seismic hazard evaluation requires more refinement and the inclusion of parameters such as tectonic regime, regional stress state, and fault strength.
